Topographical characterization of the domain structure of the bovine adrenal atrial natriuretic factor R1 receptor.
We have studied the structure and function of the membrane atrial natriuretic factor R1 (ANF-R1) receptor using limited proteolysis and exoglycosidase treatment. Limited digestion with trypsin of the receptor from bovine adrenal zona glomerulosa membranes resulted in the conversion of the native 130-kDa receptor into a single membrane-associated ANF-binding proteolytic fragment of 70 kDa. The 70-kDa fragment bound ANF with enhanced binding affinity but retained intact ANF-R1 pharmacological specificity and was still sensitive to modulation by amiloride. Trypsin treatment of the membranes produced a dual effect on ANF binding. Low concentrations of trypsin (less than or equal to 25 micrograms/mg of protein) increased ANF binding while higher concentrations dose dependently reduced the binding of the hormone. The increase of ANF-binding activity was associated with the formation of the 70-kDa fragment while the loss of ANF binding paralleled the degradation of the 70-kDa fragment. Low concentrations of trypsin drastically decreased the ANF-sensitive guanylate cyclase activity of the membrane fraction. This loss of catalytic activity strongly correlated with the formation of the 70-kDa tryptic fragment. We also evaluated the effect of ANF binding on the susceptibility of the receptor to proteolytic cleavage. The occupied receptor exhibited a greater sensitivity to trypsin digestion than the unoccupied protein, consistent with the hypothesis that hormone binding induces an important conformational change in the receptor structure. On the other hand, the 70-kDa fragment was much more resistant to proteolysis when occupied by ANF, suggesting that the ANF-binding domain forms a very compact structure.(ABSTRACT TRUNCATED AT 250 WORDS)